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r e p o r t~ localizing a chronic subdural hematoma using radioactive diiodofluorescein, the value of the brain scan in the detection of subdural hematomas has been well demonstratedY Numerous radionuclides have been successfully used including arsenic-74, radioiodinated human serum albumin, mercury-203 or 197 tagged chlormerodrin, and technetium-99m pertechnetate. In many institutions today, the brain scan, because of its ease of performance, lack of morbidity, and relative accuracy has assumed an important role in the screening of patients with suspected subdural hematomas.
The typical scan pattern ( Fig. 1) is that of an abnormal peripheral increase in radioisotopic uptake visible primarily in the anterior and posterior views. This "crescent" configuration is is not, however, pathognomonic of a subdural hematoma, and similar scans have been associated with a variety of conditions including: scalp trauma, scalp infection, craniotomy defects, subdural or epidural abscesses, pachymeningitis, peripheral metastatic tumor, Paget's disease, and brain infarcts. 3,22 This occasional lack of specificity does not detract greatly from the usefulReceived for publication April 21, 1969. ness of this procedure to the clinician since it functions principally as a screening test. Patients whose brain scans suggest subdural hematomas generally undergo additional diagnostic tests prior to any definitive surgery, including angiographic studies.
The occasional occurrence of a normal scan even in the presence of a definite subdural hematoma is less well recognized, although many series have reported a few "falsely negative" studies. A review of 17 series in which several radionuclides were used shows that of 158 subdural patients 128 had positive scans (Table 1 ). This gives an over-all accuracy of 81%. However, 19% of the scans missed the lesion. At times the scan may be falsely negative because of the presence of bilateral subdural hematomas, 1~ since the peripheral increase in activity is then symmetrical. Occasionally, normal brain scans have occurred with unilateral lesions.
It has been suggested that the early lesion might be less readily detected, and several authors believe that the older the lesion the greater the uptake. 11,14,~~ However, in most series that contain false negative scans, little or no information is given concerning the age of the subdural hematoma. In addition, most of these studies have employed Fro. 1. Brain scans in a patient with a right-sided subdural hematoma.
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arsenic-74, radiomercurials, or ~'~'i HSA rather than 9mnTc pertechnetate, which is now the agent of choice for brain scanning in most large departments of nuclear medicine. To date there has been no reported clinical series utilizing ~'~mTc pertechnetate in which an attempt was made to correlate the age of the hematoma with the presence or absence of abnormal concentration of the radioisotope. Since increasing reliance is being placed on this procedure to identify patients who deserve further evaluation, it would be helpful to know the conditions under which the scan is reliable.
Methods
We have reviewed the records of all patients at North Carolina Baptist Hospital from January, 1964, to July, 1968, who had a brain scan with '~"mTc pertechnetate and who were later proven to have a subdural hematoma either by surgery or autopsy. Our series consists of 30 scans from 28 individuals whose ages ranged from 17 to 82 years. Two patients whose initial scans were normal had repeat studies after an interval of 2 or more weeks. Scanning was performed 10 to 15 minutes after intravenous injection of 10 to 20 mCi of ~nTc pertechnetate. All rectilinear scanning was performed with 3-inch Picker magnascanners using the standard technique; anterior, posterior, and both lateral views were obtained. Some patients also had one or more views with a gamma scintillation camera. To study the perfusion pattern of the head, six additional patients had rapid sequential anterior views taken with the scintillation camera at 3-sec intervals, shortly after injection of the 99mTc pertechnetate bolus. The results of these studies were then correlated with the estimated age of the lesion as judged from the history of trauma, or the duration of symptoms if a history of trauma could not be obtained. Also, operative and pathological reports were reviewed to evaluate the subdural membrane development.
Results
In our entire series, the scan was positive in 24 of 30 instances for an over-all accuracy of 80%. In 20% the scan was falsely negative. These figures are comparable to those obtained from other series reported (Table 1) . The age of the lesion was then estimated from the time of trauma (22 patients) or duration of symptoms (six patients) and compared to the results of the scan (Fig. 2) . It was apparent that positive scans tended to occur in patients with older lesions. For the group with lesions greater than 10 days of age, 20 of 22 had positive scans, for an accuracy of 91%; in the early group, where the hematoma was less than 10 days old, only four of eight had positive scans, so that 50% were falsely negative ( Table 2 ). The clinician should be aware of this in evaluating patients with suspected early lesions and place less reliance on the scan. The following case illustrates the occurrence of a normal scan in a patient with an early lesion.
